Cardiac performance: independence of adrenergic inotropic and chronotropic effects.
During right atrial pacing in open-chest anesthetized dogs, the relationships between reduction in stroke volume and rise in heart rate were identical in control experiments, during intravenous infusion of isoproterenol, and after blockade of adrenergic beta-receptors by propranolol. To examine the mechanism of this constant relationship, left ventricular volume was estimated by continuous recordings of myocardial chord length (MCL) between ultrasonic elements inserted into the anterior ventricular wall. Diastolic filling curves were curtailed by raising heart rate and end-diastolic MCL was reduced. At constant heart rate, end-diastolic MCL was not altered by isoproterenol infusion, except for a slight rise at heart rates exceeding 220 beats/min. End-systolic MCL, however, was reduced, accounting for larger stroke volume during isoproterenol than during propranolol infusion. The reduction in end-systolic MCL was constant at all heart rates examined. Hence, chronotropic changes influence end-diastolic volume and inotropic changes influence end-systolic volume; their effects on stroke volume regulation are, therefore, virtually independent.